ABSTRACT
INTRODUCTION
Leiomyomatosis peritonealis disseminata (LPD) is a rare benign disease characterized by multiple subperitoneal smooth muscle nodules through out the abdominal cavity (1, 2) . Although these nodules are macroscopically similar to peritoneal carcinomatosis, they are histologically benign in nature (3) . The diagnosis of LPD is generally established incidentally during cesarean section, laparotomy, or laparoscopy. Rarely, these nodules can also be detected incidentally in asymptomatic patients during diagnostic cross-sectional imaging studies that are being performed for other purposes. The differentiation of LPD from peritoneal carcinomatosis or other disseminated abdominal malignancies is important since the treatment of these entities are completely different (2) .
Because of its histological nature, LPD has typical MRI features, and MRI can be reliably used to differentiate this benign entity from malignancy (4, 5) . In this paper, we present MRI features of a symptomatic LPD patient.
CASE
A 36-year-old Caucasian woman presented to our institution with heavy vaginal bleeding, shortness of breath and right upper quadrant discomfort. She had two hysteroscopic and one laparoscopic myomectomies in the past due to severe menorrhagia and dysmenorrhea, and had pathological of diagnoses of LPD. She denied any oral contraceptive usage. US showed several solid masses in the pelvis adjacent to the uterus. MRI imaging performed with a protocol including multiplanar FRFSE T2-weighted (TR/TE: 2500/86 ms, ETL: 12), multiplanar, 3D, spoiled gradient-echo (TR/TE: 250/4.2, flip angle: 75º) with fat suppression before and after administration of 20 cc of IV gadolinium (Magnevist, Berlex Laboratories, Wayne, NJ) showed a 2.6 x 2.2 cm welldefined, low T2 signal intensity mass within the uterine fundus, most likely representing a submucosal fibroid. In addition to the masses seen on US, MRI showed innumerable, well-defined peritoneal masses within the pelvis and abdomen, the largest (5.6 x 4.6 cm) located in the presacral area. The majority of the masses had low-T2, and intermediate-T1 signal intensity compare to muscle, and demonstrated diffuse enhancement with contrast. Some masses had high T1 signal intensity, and others were heterogeneous on T2-weighted images with signal intensity ranging from homogeneously low signal intensity to central hypointensity with peripheral hyperintensity, to nearly complete hyperintensity ( Figure  1 a-d). The ovaries were normal. There were also several subdiaphragmatic peritoneal masses adjacent to the dome of the liver with similar signal intensity and enhancement characteristics to the pelvic ones ( Figure  1e ). After MRI examination, it was considered that the resection of submucous fibroid would likely improve her menorrhagia, and she underwent another histeroscopic myemoctomy. Due to her some persisting symptoms after myomectomy, she was treated with GnRH and her symptoms had improved. However, she developed hot flashes and diffuse muscular pain secondary to the treatment. Follow-up MRI revealed a response to treatment manifested by decrease size of some of the leiomyomas (Figure 1e-f ). In addition, few leiomyomas have developed central T2 hyperintense unenhancing areas consistent with cystic degenerations.
DISCUSSION
LPD is characterized by multiple subperitoneal nodules of varying size from a few millimeters to 20 centimeters and grossly resembles peritoneal carcinomatosis. The nodules can seen anywhere in the peritoneal cavity including uterus, fallopian tubes, ovaries, small and large intestines, and mesentery (5, 6) . Histologic features of LPD consist smooth muscle cells with little or no pleomorphism, and no mitotic figures (7) . Histologic appearances of LPD sometimes may mimic low-grade leiomyosarcoma and requires electron microscopic examination for differentiation (5, 7) .
LPD typically seen in women in their reproductive ages although there are few reported case of LPD seen in man or postmenopausal woman (6, 8) . The exact etiology of LPD is unknown, but it is thought to be related with hormonal stimulation. Thus, many of the reported cases were presented during or following pregnancy, during oral contraceptive usage, or associated with estrogenproducing granulose cell tumor (3) (4) (5) . The regression of the LPD after bilateral oophorectomy or after administration of GnRH agonist supports this hypothesis (4-7). Although our patient does not have any cause for hormonal stimulation, showed partial response to GnRH agonist treatment.
Since most reported cases detected incidentally during a laparotomy, imaging findings of LPD had not been described thoroughly. Sonography and CT scan findings are generally nonspecific including multiple, solid nodules with well-defined contours on the subperitoneal surfaces without ascites or other signs of malignancy. Therefore peritoneal carcinomatosis is considered the first in differential diagnosis. But peritoneal carcinomatosis is typically secondary to a known primary, and commonly associated with ascites and other organ metastases. The differentional diagnosis of LPD also includes peritoneal mesothelioma, tuberculosis, desmoid tumours, and lymphoma (4, 7). Our MRI findings were similar to previous reports (4, 5). T2-weighted images are particularly useful to differentiate LPD from other diseases presenting with multiple peritoneal nodules. Due to their fibrous nature, leiomyomas typically demonstrate diffuse, low T2 signal intensity. However as seen in our case, some leiomyomas may show heterogeneous T2 signal intensity, which is attributed to various histopathologic patterns of degeneration such as hyaline, cystic, myxoid, and red degenerations (4, 9). Red or so-called carneous degeneration is due to obstruction of the draining veins resulting in extensive coagulative necrosis that involves the entire leiomyoma, and typically causes severe abdominal pain (9) . Leiomyomas undergoing red degeneration appear as high signal intensity mass on T1-weighted images.
There are many treatment options for LPD reported in the literature (5-8). Many investigators have advocated a conservative therapeutic approach without extensive surgery because, in many instances, LPD showed regression after delivery or withdrawal of oral contracep-tives or castration without completes resection of all implants. Because of strong association between these tumors and increased hormonal production, recent studies have used GnRH as a therapeutic measure. TAH with unilateral or bilateral salpingo-oopherectomy is only recommended for symptomatic relief in cases with completed families.
Although LPD is a benign tumor of smooth muscle cells, malignant transformation can rarely occur. In the literature, six cases of malignant transformation to leiomyosarcoma have been described (6) . Malignant transformation in these patients occurred 4-12 months after the initial diagnosis. For this reason, patients with LPD need to be followed up with imaging, preferentially with MRI. MRI examinations are also very useful method for following response to GnRH agonist treatment.
In summary, early diagnosis of LPD is very important to initiate appropriate medical treatment and to prevent unnecessary surgery. US examination may fail to reveal extent of the disease whereas MRI is the best imaging method to diagnose LPD noninvasively, and follow the respond to the treatment. 
